STAT1 expression in dendritic cells, but not T cells, is required for immunity to Leishmania major.
The generation of Th1 responses is important for resistance to intracellular pathogens, including the parasite, Leishmania major. Although IFN-gammaR/STAT1 signaling promotes a Th1 response via the up-regulation of T-bet, the requirement for STAT1 in Th1 cell differentiation remains controversial. Although in some cases Th1 cells develop independently of STAT1, STAT1(-/-) mice fail to develop a Th1 response during L. major infection. However, the interpretation of this result is complicated by the role STAT1 plays in Ag presentation and, more importantly, in elimination of parasites by macrophages, because both defective Ag presentation and increased parasite burden can influence Th cell development. To resolve this issue, we assessed the ability of STAT1(-/-) T cells to become Th1 cells and protect mice against L. major following adoptive transfer into STAT1-sufficient mice. We found that whereas T-bet is critical for the differentiation of protective Th1 cells during L. major infection, IFN-gammaR and STAT1 are dispensable. Given that a STAT1-independent Th1 cell response was generated by STAT1-sufficient APCs, but not by STAT1(-/-) cells, we next addressed whether dendritic cells (DCs) require STAT1 signaling to effectively present Ag. We found that STAT1(-/-) DCs had impaired up-regulation of MHC and costimulatory molecules, and, as a consequence, the absence of STAT1 resulted in reduced Th1 cell priming. Taken together, these results demonstrate that T cell expression of STAT1 is not required for the development of Th1 cells protective against L. major and instead stress the importance of STAT1 signaling in DCs for the optimal induction of Th1 responses.